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(54) Method for the partial joining of copper foils and sheet metal separators (CuAl Method) 

(57) The method relates to the joining of copper foils of any type 
and thickness to aluminum sheet metal of any type of alloy and 
of any thickness to simplify the assembly of multilayered press 
packs, by joining two copper foils of any type and thickness and 
an aluminum sheet of any type of alloy and of any thickness to 
one another so that this joint lies outside the useful area. At the 
same time, the positioning holes necessary for the platen press 
are produced. The copper foils used are somewhat larger than 
the aluminum sheet. When the aluminum sheets clamped 
between the copper foils are placed together with epoxy resin 
fabric in a piaten press for multilayer pressing, the aluminum 
sheet can expand freely when heated without causing surface 
stresses on the copper foil. When the epoxy resin melts, it can 
flow along the projecting copper foil without coming into contact 
with the aluminum sheet and without cementing the multiiayered 
area. The projecting copper margin with the adhesive can then 
be easily separated along the aluminum sheet 
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Specification 

This invention relates to a method for joining copper 
foils and sheet metal separators for pressing multiiayered 
printed circuit boards. 

It is known that the two outside layers of a multiiayered 
printed circuit board are provided with copper foils over 
their entire area, which are laminated to the particular pack 
in the lamination process using the underlying prepreg 
layer (a fiberglass fabric saturated with epoxy resin). The 
final circuit image is then etched from these foils. The 
copper foil has to be free of impressions, scratches, or 
bumps. This uniformity is achieved when sheet metal 
separators with a smooth surface are used. Thus several 
layers can also be pressed at the same time. 

The printed circuit boards are pressed in platen or 
vacuum presses, with the copper foils being pressed with 
the prepreg under pressure while heated at about 180 
degrees Celsius, and then forming an inseparable 
composite with the pack of internal layers. 

According to DE 38 44 498 Al, warping of the pressed 
multiiayered pack and with it art uneven copper surface are 
prevented by performing the pressing by using vacuum and 
an isostatic pressing technique. Additional thermally 
insulated plates mounted to float are then introduced, and 
keep the press platens cool during the heating of the 
multiiayered pack. 

It is a drawback to this method that a pack of identical 
area and thickness has to be on each tool plate, so that 
epoxy resin escaping during the heating can cement the 
edges of the multiiayered board. 

According to DE 35 07 568 C2, slippage of the prepreg 
layers is prevented by a slip guard, but this can prevent any 
possible emergence of the prepreg at the sides of the pack 
only when the copper foils used are somewhat larger than 
the other layers, so that the prepreg can run out on them. It 
is a drawback in this case that stainless steel conducts heat 
poorly, so that longer heating is necessary. The heat 
penetration is also less uniform than with aluminum sheets, 
for example. 

The method according to DE 41 16 543 Al uses a steel 
sheet separator with an elevated coefficient of thermal 
expansion of 16 • 10"* per degree Celsius, which thereby 
approximates the coefficient of thermal expansion of 
copper. This very largely prevents surface stresses, but the 
heating time for the stainless steel sheet is still just as long. 

For these reasons, aluminum sheets are being used 
more and more often; they conduct heat better and more 
uniformly. 

Furthermore, in all of the methods mentioned above, 
the copper film and the corresponding sheet metal 
separator have to be assembled manually into a pack with 
the other layers by specially trained personnel in a 
Saying room {cf. Manfred Huschka, "Introduction to 
Multilayer Pressing Technology," Eugen G. Leuze Verlag, 
1988, Chapter 3). The frequently yery thin and therefore 
sensitive copper foils can quickly become crushed. 

The method according to DE 31 31 688 Al describes 
only the production of an aluminum sheet/copper 
composite. However, separate handling of copper foil is 
net addressed there. 

In the following laminating process, there is also a risk 
thai rather severe surface Stresses are produced from the 
eoefficiei 

expansion of copper and aluminum. Aluminum expands 
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much sooner than copper. Furthermore, cementing can 
occur at the edges of the pack here also, slier the epoxy 
resin mei-ts, 

The method according to US Patent 5,550,567 is also 
concerned with the production of laminates. In this case 
the pressed metal sheets are covered on both sides with 
projecting copper foil, with the copper foils then, being 
j ed t ne another i he marginal area of the presset 
metal sheet. 

The use of the stainless steel sheet here is a drawback, 
since the heat is conducted more poorly than in the case of 
aluminum sheets, and thus it has to be heated longer. In 
addition, the copper foil here also has to be laid down 
separately, which is possible only with difficulty without 
wrinkling with suitably thin foils. 

Therefore, the underlying purpose of the invention is to 
develop a method that both prevents and/or largely avoids 
cementing of pressed layers and also prevents deformation 
of the copper foil in various operating steps. 

This task is accomplished pursuant to the invention by 
the features of Patent Claim 1. 

These measures achieve the result that when iaymg the 
press pack, the copper foil no longer has to be mounted 
separately and possibly creased in the process. The foil 
stays stretched flat above the sheet metal, so that even very 
thin copper foils can be chosen. If positioning holes are 
punched immediately after the edging, then this prevents 
the copper foil from being shifted and damaged during 
another operating procedure, namely punching the 
positioning holes. 

To prepare for the multilayer pressing process, the 
aluminum sheet covered with the copper foil and provided 
with register holes then only has to be laid on the prepreg 
in one operating procedure. 

The aluminum sheet can expand unhindered during the 
pressing process, and can break through the copper foil 
combination under some circumstances, without causing 
surface stresses on the copper. When the epoxy resin flows 
out under the copper, it can run along the projecting copper 
foil without coming in contact with the aluminum sheet 

The projecting margin of the copper foils with the 
adhesive residues can then be separated at the edge of the 
aluminum sheet and thus outside the useful area. 
Mechanical joining of the copper foils, for example by 
punching or stamping, then makes possible unhindered 
expansion of the sheet metal, so that the escaping resin can 
be better distributed because no more stresses exist on the 
surface. 

Cementing the projecting copper margin assures long- 
term joining, so that sheet metal separators covered over 
with copper can be stored for a longer time. 

Thermal joining of the copper foils, for example by 
soldering or welding, also permits the unhindered 
expansion of the metal sheet. Which form of joining is 
selected depends critically on cost. 

The example of embodiment will be discussed with 
reference to Figs. 1 and 2. 

F ows an .(aim < para 

provided with positioning holes fa give! size i, vhich is 
o% i both sides wi i i py - i ; 
c >ppsi u ; :- -re the! joined at a r obi outside the area of 
the sheet m«tai separator, but with some copper fo»i stilt 
projecting 3, 

Fig. 2 shows the sheet metal separator covered on both 
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sides with the copper foils. The expanded aluminum sheet 
has broken through the joint 1. The copper foil beneath it is 
pressed smoothly with the inner layers is the useful surface 
area 2, The epoxy resin that has run out cements at the 
projecting margin of the copper foil 3. 

To that extent it involves a new composite materia; that 
takes into account the properties of the individual 
components, better thermal conductivity and sharply 
different coefficients of thermal expansion, 

Patent Claims 

1. Method for the partial joining of copper foils of 
any type and thickness to aluminum sheet metai of 
any type of alloy and thickness foreseen in the 
lamination of snultilayered printed circuit board press 
packs, fay 

- laying the copper foils on both sides of the Al 
press sheet, with the dimensions of the copper 
foils being larger than those of the press sheet, so 
that they extend beyond the press sheet on all 
sides and lie tightly against it, and 

- positive joining of the projecting copper foils 
with simultaneous introduction of the register 
holes, so that a free area is left between the Al 
press sheet and fee joined points, to absorb the 
expansion of the press sheet caused by heat. 

2. Method pursuant to Claim 1, characterized by the 
fact that the copper foils are cemented to one 
another. 

3. Method pursuant to Claim 1, characterized by the 
feci that she copper foils are joined to one another by 
soldering or welding. 
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(545 METHOD FOR MANUFACTURING METAL FOIL OR PLASTIC 
FILM-OVERLAID LAMINATE 




(71) We, Mitsubishi Gas Chemical 
Company, Inc., a corporation organised 
under the laws of Japan, of 5-2, Maranotschi- 
2-chome, Chiyoda-Ku, Tokyo, Japan, do 
5 hereby declare the invention, for which we 
pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 
10 This invention relates to a method for 
manufacturing a metal foil- or plastic film- 
overlaid laminate, for use in ponied circuit 
board, electrical insulation materia!, and 
the like. 

15 This invention is concerned with a 
method for manufacturing the above- 
mentioned metal foil- or plastic film-over- 
laid laminate with a smooth and flawless 
surface of She metal foil or plastics film 
20 overlay by keeping dust and other fine 
particles completely out of access to the 
interface between the pressing surface of the 
press plate and the face side of said metal 
foil or plastic film before lamination is 
25 finished, since otherwise these particles tend 
to cause depressions, which are called dents, 
on the surface of the metal foil or plastic 
film layer after lamination. 

The metal foil- or plastic Stall-overlaid 
laminate has generally been manufactured 
by the following process: 

A cleaned metal foil or plastic film is 
applied to one or both sides of a laminat- 
ing base, such as a plastic sheet, a rein- 
35 forced plastic sheet or a preprcg, in such 
a manner that the laminating base is in inti- 
mate contact with the back side of the metal 
foil or plastic film. The resulting assembly 
is then placed between a pair of press 
40 plates. In some cases, a plastic film is placed 
between the press plate and the resulting 
assembly. After such a preparatory assem- 
bling step, laminating is carried out with 
heating under pressure. 
45 la such a conventional laminating pro- 
cedure, the press plate, metal foil and plas- 
tic film are, of course, cleaned to be dust- 
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free before use. The dust particles sus- 
pended in the surrounding air, the loose 
fibers from the garments of workers, the 50 
dust from machines and apparatus, and 
dnst from the laminating base, and other 
foreign solid matters may deposit on the 
surface of press plate or metal foil or plas- 
tic Sim during the assembling step or dur- 55 
ing transportation of the assembly. Oa be- 
ing laminated, these deposited dust particles 
cause pits and dents on the surface of the 
metal foil- or plastic film-overlaid laminate. 
It may be, of course, possible to decrease 60 
the occurrence of pits and deats by dust- 
proofing the working room and working 
environment, cleaning the garments of 
workers, installing a dust-catcher for 

and materials, and other appro- 65 
priate measures, particularly by giving due 
consideration to handling of tie laminating 
base, press plate, and metal foil or plastic 
film. However, since it is practically im- 
possible to eliminate dust particles origi- 70 
nated from fragments and chips produced 
from the laminating base itself during 
assemblage or handling, it has been difficult 
to manufacture a metal foil- or piastie 
film-overiaid laminate having a ffawiess sur- 75 
face. 

The pits and dents are of various sizes 
including small ones as well as large ones 
m accordance with the sizes of dust par- 
ticles. Those pits and dents of large sizes 80 
which are clearly noticeable are detrimental 
to the commercial value of the product 
whilst those of very small sizes which are 
not easily detectable can escape through 
the barrier of visual inspection and remain 85 
on the commercial product 

According to this invention, there is pro- 
vided a method for manufacturing a metal 
foil- or plastic film-overlaid laminate, which 
comprises completely covers at least one 90 
surface a cleaned press plate with at least 
one member selected from the group con- 
sisting of cleaned metal foils and cleaned 
plastic films in such a manner that the press 
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plate comes in Intimate contact with the 
face side of said member, partially or com- 
pletely sealing the resulting covering along 
at least two edges of the press plate, said 
5 two edges being opposite to each other, 
applying the covered press plate to one or 
both sides o! a laminating base, subjecting 
the resulting assembly to heating under 
pressure in a laminating apparatus, taking 

10 the assembly out of the laminating appara- 
tus, and thereafter opening the covering to 
remove the press plate. 

The metal foils may be those which are 
conventionally used in the production of 

15 metal-dad laminates, and include, for ex- 
ample, foils of aluminum, copper, nickel, 
zinc aad alloys of at least two' of these 
metals, copper-clad aluminum foil, copper- 
clad zinc foil, and copper-clad nickel foil, 

20 One or both sides of the metal foil may have 
been treated chemically or mechanically in 
a conventional manner or coated with an 
adhesive to bond the foil to a base- Alu- 
minum and zinc foils may also he used as 

25 release films. 

The plastic film may be those which are 
conventionally used in the production of 
metal-clad laminates and plastic Sim-over- 
laid laminates, and include, for example, 

30 cellulose acetate, cellulose acetate butyrate. 
polycarbonate, saturated polyesters, poly- 
tetrafluoroethylene. polyethylene tere- 
phthaiate. polyvinylidene fluoride, Chlori- 
nated ethylene-propylene copolymer and the 

35 like. 

Among these, polytetrafluoroethyiene, 
fluorinated ethylene-propylene copolymer, 
polyethylene terephthalate and polyvinyl- 
jdene fluoride are used as release film, and 

40 cellulose acetate, cellulose acetate butyrate, 
polycarbonate and saturated polyesters are 
used as both release film and overlay. The 
metal foil and plastic film may preferably 
have a thickness of 5 to 200 p. 

45 The laminating bases may be those which 
are conventionally used in the production 
of laminates, and include, for example, ther- 
mosetting resin-impregnated glass fabrics, 
glass mats, glass papers, glass-cellulose 

50 papers, cellulosic papers and synthetic and 
natural fiber fabrics and sheets of mixtures 
of a thermosetting resin with glass fiber 
and for inorganic fillers. Among preferred 
laminating bases are epoxy resin-impreg- 

55 nated glass fabrics, epoxy resin impregnated 
glass papers, epoxy resin impregnated 
paper, phenolic resin impregnated paper, 
and polyimide impregnated glass paper. The 
thermosetting resin includes, for example, a 

60 phenolic resin, a melamine resin, an epoxy 
resin, a diaflyl phthalate resin, a polyimide, 
a cyanate resin obtained by polymerization 
of an ester of cyanuric acid and an aro- 
matic alcohol or phenol, an unsaturated 

65 polyester and a silicone resin. Further a 



thermoplastic sheet may also be used as the 
laminating base, such as a polyethylene tere- 
phthalate sheet, a polyamide-imide sheet, a 
polyimide sheet, a polycarbonate sheet or 
a polyphenyiene oxide sheet. 70 

intervention of dust particles and other 
foreign matters between the press plate and 
the metal foil or plastic film can be pre- 
vented and, hence* occurrence of defects 
such as pits and dents on the surface of the 75 
metal foil- or plastic film-overlaid laminate 
can be prevented by enclosing a cleaned 
press plate with a cleaned, dust-free metal 
foil or plastic film is such a manner that 
the pressing surface of the press plate comes 80 
k intimate contact with the face side of. 
said metal foil or film, or alternatively, plac- 
ing the press plate between a pair of metal 
foDs, such as a pair of copper foils or copper 
foil and ahimsnum foil; a pair of plastic 85 
films such as a pair of cellulose acetate films 
or a sheet of metal foii and a sheet of plas- 
tie film such as copper foil and cellulose 
acetate film which are then sealed along at 
least two edges of the press plate, two of 90 
the edges being opposite to each other, pre- 
ferably around ail edges of the press plate 
by bonding for example, with adhesives or 
adhesive tapes, caulking, sewing or welding, 
thus forming the covered press plate, apply- 95 
ing the covered press plate to one or both 
sides of a laminating base, and subjecting 
the resulting assembly to heat and pressure 
in a laminating apparatus. 

Covering of the cleaned, dust-free press 100 
plate with a metal foil or plastic film or 
both of them can be effected automatically 
under dust-free conditions by using appa- 
ratus and technique generally used in pack- 
aging of sheet-like articles with a film or in 105 
bonding a film or the like to sheet-like 
articles. It is necessary that the metal foil 
or plastic film, when used as overlay be 
brought into intimate contact with the press 
plate surface without leaving wrinkles, and 110 
that along, more desirably around, at least 
two edges of the press plate, the metal foii 
or plastic film be sealed. Covering the press 
plate with a metal foii and/or plastic Sim 
without leaving wrinkles can be effected fey. 115 
for example, smoothening the overlay 
material with a levelling roU, by applying 
tension to the overlay material by means of 
clamps holding ail four edges, or by other 
means. Sealing along the edges can be con- 120 
ducted by bonding the overlay material to 
the press plate along the edges, or by bend- 
ing, caulking, or welding together the upper 
and lower overlay materials along the edges 
of the press plate. 125 

According to this invention, moreover, 
the step of assembling the laminating base, 
the metal foil or plastic film, and the press 
plate can be automated. In the csnven- 
tional method, as shown in Fig. 4 of the 130 
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base sheets and the press plates is subjected 
to a laminating apparatus, 

Irs Fig. 5 is shown an example of flow 
diagram of the automatic process for cover- 

5 isg a press plate with an overlay metal foil 
and a release metal foil (aluminum), both 
foils being a little larger la width than the 
press plate. A release metal foil (alu- 
minum) 1 from a stock wound on a feel Is 
JO fed by means of a pair of forwarding rolls 
2 onto aa automatically operated conveyor 
belting 3. A press plate 4 is automatically 
placed on the travelling release metal foil 
by means of a press plate handling device 

15 5. An adhesive is applied by means of 
an adhesive coater 6 to the release metal 
foil along at least two edges of the placed 
press plate. Another metal foil 7 for use as 
an overlay is fed from a metal foil feeder 

20 over the press plate and passes under a 
leveling roll 8. Both the release metal foil 
and the overlay metal foil are cut by means 
of a press-bonding and cutting device 9 to 
obtain the individual press plate 10 covered, 

25 on one side, with the release metal foil and. 
on the other side, with the overlay metal 
foil. Under such operating conditions, dust 
particles and other foreign matters have no 
chance to deposit between the press plate 

30 and the metal foil for use as overlay. Pairs 
of the covered press plates and the laminat- 
ing base sheets are piled so that the over- 
lay metal foil is interposed between each 
pair to form an assembly, which is then sub- 

35 jeeted to a laminating apparatus. The cover- 
ing is thereafter opened to remove the press 
plate, leaving behind a metal -clad laminate, 
which has a smooth surface without even 
a minute dent. 

40 

WHAT WE CLAIM IS: — 

1. A method for manufacturing a metal 
foil- or plastic film -overlaid laminate, which 
comprises completely covering at least one 

45 surface of a cleaned press plate with at 
least one member selected from the group 
consisting of cleaned metal foils and cleaned 
plastic films, in such a manner that the 
pressing surface of the press plate comes in 

50 intimate contact with the face side of said 
member, partially or completely sealing the 
resulting covering along at least two edges 
of the press plate, said two edges being 
opposite to each other, applying the covered 

55 press plate to one or both sides of a hmi- 
naiing base, subjecting the resulting 
assembly to heating under pressure in a 
laminating apparatus, taking the assembly 
out of the laminating apparatus, and there- 

60 after opening the covering to remove the 
press plate. 

2. A method according to Claim I, 



wherein the covering is sealed with aa ad- 
hesive, or an adhesive tape, 

3. A method according to Claim 1, 65 
wherein the covering is sealed by bending, 
caulking, sewing or welding. 

4. A method according to any of the 
preceding claims, wherein the metal foil Is 

a foil of copper, aluminum, nickel, zinc, 70 
or an alloy of at least two of these metals, 
or copper-clad aluminum foil, copper-clad 
zinc foil or copper-dad nickel foil. 

5. A method according to Claim 4, 
wherein the metal foil has been treated 75 
chemically or mechanically on one or both 
sides or coated with an, adhesive for bond- 
ing the foil to a base. 

6. A method according to any of the pre- 
ceeding claims, wherein the plastic Sim is 80 
a film of cellulose acetate, cellulose acetate 
butyratc, polycarbonate, saturated polyester, 
polvtetraffuoroethyiene, polyethylene tare- 
phthalate, polyvinylidcne fluoride, or flaori- 
nated ethyl enepropylene copolymer. 85 

7i A method according to any of the 
preceeding claims, wherein the laminating 
base is a thermosetting resin-impregnated 
glass fabric, glass mat, glass paper, glass- 
cellulose paper, cetlulosic paper, or synthetic 90 
or natural fiber fabric or a sheet of a mix- 
ture of a thermosetting resin with glass 
fiber and /or inorganic filler. 

8. A method according to any of claims 

I to 6. wherein the laminating base is a 95 
thermoplastic sheet 

9. A method according to Claim 7, 
wherein the thermosetting resin is a phenolic 
resin, meJamine resin, epoxy resin, dlaUyj 
phthalate resin, polyiraide, resin obtained by 100 
polymerisation of an ester of cyanuric add 
and an aromatic alcohol or phenol; unsatu- 
rated polyester or silicone resin. 

10. A method according to Claim 7, 
wherein the laminating base is an epoxy 105 
resin-impregnated glass fabric 

11. A method according to Claim 8, 
wherein the thermoplastic sheet is a sheet of 
polyethylene terephthalate, polyamide-imlde, 
polyimide, polycarbonate, or polyphenyiene HO 
oxide. 

12. A method according to Claim 2, 
wherein the press plate is sealed between a 
pair of copper foils. 

13. A method according to Claim I, US 
wherein the press plate is sealed between 

a pair of cellulose acetate films. 

14. A method according to Claim I, 
wherein the press plate is sealed between 

a copper foil and an aluminum foil. 120 

15. A method according to Claim I, 
wherein the press plate is sealed between 
a copper foil and a cellulose acetate film. 

16. A method for the manufacture of 
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(54) PROCEDE DE LIAISON DE FILMS EN CUTVRE ET DE TOLES 

DE SEPARATION 
(54) METHOD FOR JOINING COPPER FILMS AND SEPARATING 

SHEETS OF METAL 



(57) L'invention concerns la liaison de films en cuivre de 
type st d'epaisseur quelconques et de tdles d'alurninium 
d'ailiage et d'epaisseur quelconques, permettant de 
."amplifier I'assemblage de paquets comprimes 
multicouche, par application des films de cuivre sur les 
deux faces de la tale d'aluminium, les films de cuivre 
sent plus grands que la tole, et par assemblage par liaison 
de matiere des films en dehors des surfaces utiles afin de 
laisser un espace libre reserve a l'expansion thermique de 
la Idle. Ssmultanement, les trous de position necessaires 
sont pratique^ dans la presse a plusieurs etages. On 
choisst les films de cuivre un peu plus grands que la t61e 
d'aluminium. Si les t61es d'aluminium flanquees des 
films de cuivre sont posees dans une presse a plusieurs 
Stages avec des toiles en resine epoxy pour la 
compression du multicouche, ia t61e d'aluminium peut se 
dilater librement pendant 3e chauffage, sans provoquer 
de tensions superficieHes sur le film de cuivre. Des que la 
resine epoxy se dissout, else peut couler !e long du film 
de cuivre qui depasse sans entrer en contact avec la tole 
d'aluminium et sans coller au multicouche. Le bord de 
cuivre depassant et enduit de colle peut eire facilement 
separe ie long de la t6!e d'aluminium. 



(57) The invention relates to a method for joining copper 
films of any particular type and thickness to aluminium 
metal sheets of any particular type of alloy and thickness 
in order to simplify assembly of multilayer press packets. 
The copper films are placed upon both sides of the 
aluminium metal sheet. Said copper films are larger than 
the metal sheet. The films are connected in material fit 
outside the useful surface, leaving a free space for 
thermal expansion of the sheet metal. Simultaneously, 
positioning holes are created for the muitipiaten press. 
The copper films are selected in such a way thai they are 
larger than the aluminium metal sheet. When the 
aluminium metal sheets are re-clamped with the copper 
film and placed in the muitipiaten press together with 
epoxy resin fabric for multilayer pressing, the aluminium 
can expand in an unrestricted manner during heating 
without causing surface tensions to occur on the copper 
film. As soon as the epoxy resin dissolves, it can flow 
along the salient copper film without coming into contact 
with the duminium metal sheet and covering the 
multilayer with adhesive. The salient edge of the copper 
provided with adhesive can then be easily separated 
along the aluminium sheet. 



